Benzo(a)pyrene increases phosphorylation of p53 at serine 392 in relation to p53 induction and cell death in MCF-7 cells.
Although benzo(a)pyrene (BP) induces apoptosis in vitro in murine Hepa1c1c7 cells and in vivo indications of apoptosis in rat lung exist, related cellular mechanisms in human cells are not known. p53 protein participates in several apoptotic processes. We found that BP induces cell death in human MCF-7 breast adenocarcinoma cells at 48 and 72h but not in human A549 lung carcinoma cells. BP did not induce measurable caspase-3-like protease activity or internucleosomal DNA fragmentation in either cell types. However, procaspase-7 cleavage in MCF-7 cells by BP-treatment indicates activation of caspase-7 meaning that apoptosis is most likely involved in BP-induced MCF-7 cell death. BP-7,8-dihydrodiol-9,10-epoxide (BPDE)-DNA adducts and level of p53 protein increased dose-dependently, but more extensively in MCF-7 cells. Phosphorylation of p53 protein at serines 15, 20, 46 and 392 increased in MCF-7 cells. Increase in phosphorylation at serine 392 was clear already at 24h by 1 microM concentration of BP. Increase of phosphorylation at other sites occurred only with higher concentrations or at later time points in relation to the increase of p53 protein. These results suggest that serine 392 phosphorylation is the first stabilizing event of p53 associated with BP exposure and subsequent cell death in MCF-7 cells.